Role of potassium channels in the vascular response to endogenous and pharmacological vasodilators.
Many endogenous and pharmacological vasodilators hyperpolarize vascular smooth muscle and this response appears to be due to an increased conductance to potassium ions. The hyperpolarization may contribute to the mechanism of dilation by causing voltage-dependent calcium channels to close. Recent evidence indicates that the response to hyperpolarizing vasodilators is mediated through activation of ATP-sensitive potassium (KATP) channels. Single KATP channels on isolated vascular smooth muscle cells are activated by cromakalim and calcitonin gene-related peptide (CGRP). This response is inhibited by glibenclamide. Cromakalim, CGRP and other vasodilators hyperpolarize and relax arteries in vitro and these responses are reversed by glibenclamide. The hypotensive effects of these agents in vivo are antagonized by glibenclamide. We propose that activation of KATP channels and the associated membrane hyperpolarization represents an important general mechanism of vasodilation.